The locality of "Kornjica" is located in the area of the village Kaona, about 
INTRODUCTION
The location of "Kornjica" is located, by air line, about 10 km in the west of Kučevo, in the attic of Kaona village (East Serbia, Figure 1 ). This orographic region belongs to the South Carpathians; it is a hydrographic part of the central river basin of the river Pek,and it administratively belongs to the Branicevo District (Municipality of Kučevo). For the immediate vicinity of the explored area, besides the river Pek that flows in the immediate vicinity, the Kaonski stream is of great importance. The metamorphic complex in the Kaona region (Kalenić, Hadži -Vukovic, 1974 ) was insufficiently studied from the aspect of quartzite exploration as the quartz mineral resource. In order to solve the set problems, in addition to the field observations, a detailed geological exploration the metamorphic complex was carried out on an area of about 2 0.60 km 2 . Interpretation of the obtained results of exploration, along with already existing data, has enabled defining the quartzite deposit near Kaona, development the necessary graphic and other documentation, as well as determining the possibility of applying these rocks as mineral raw materials.
Figure 1 Geographical position of the Kaona quartzites

BASIC GEOLOGICAL DATA AND OVERVIEW OF PREVIOUS EXPLORATIONS
The Kaona area belongs to the Kucevo OGK leaf, scale 1: 100,000 with the mark L-34-128. The leaf Kučevo is located between 44 (Kalenić, Hadži-Vuković 1974) .
In recent years, the paleozoic metamorphic complex in the Kaona area has been relatively little investigated by our and foreign researchers who have been dealing with the individual research in terms of sedimentology (Kalenić, Milosavljević, 1987 , 1988 , paleontology (Djajić 1992 ), magmatism or metamorphism (Ivanović. 2000) . Djajić states that the original sediments were deposited in the marine environment, probably by the end of Siluria and the beginning of Devon, and the spores of the first primitive land-based plants were together with the other material transported from the surrounding land or island into the deposition basin. Milosavljevic (1992) dealt with the quartzites of Turian and Sena in detail. She determines the quartzites of the Moravian Zone as a part of the Serbian-Macedonian mass that stretche from the Danube to Vlasina Lake, in a narrow zone of about 250 km in length. She describes quartizites as the rocks that appear as one, two or more successive discontinuous hori-zons (a few tens of meters thick) by the palinopalinological analyses of the proven lower Devon age.
Petrologic -sedimentological studies of quartzites have proved that they are metamorphic sediments (quartzites of the Moravian Zone according to the preserved relict structures and textures are determined as the primary conglomerates and sand-stones formed by the shallow water sedimentation). Metamorphism caused the recrystallization and loss of contours of the primary grains and fragments. A large amount of silicon binder is present pri-marily because of isochemical and exoechemic dissolution and redissolution of silicon during and after diogenesis. By analyzing the quartz pebbles, detritic minerals (primarily zircon), it has been proved that the clastic quartzite material originated of the rocks from the metamorphic region. The occurrence of chloritoids and pyrophyllites in the matrix of metaclastite of the Moravian zone were studied by Milovanović et al. (1994) The metamorphic complex in the area Kaona has been insufficiently studied from the aspect of quartzite research as a quartz mineral resource. In the period 1988 -1990 (Bugarin), a quartzite prospectus was carried out in the area of Kaona, a narrow locality of the "Kornjica" (a detailed geological map 1:2.500, the surface area of 2 km 2 and 200 ha, was made, covering the area where the quartzite outcrops were observed.) In the same proportions, a structural map of the locality of Kornjica was made. Systematic research of the regional character included: recognition and geological mapping of the terrain for development a geological map of 1:10.000. In geological mapping, the samples were taken for mineralogical-petrological tests as well as for laboratory tests of chemical composition of quartzite. It is determined by the geological researches that it is a quartzite series of thickness up to 150 m, in the form of packages (layers), whose quality differs macroscopically by compactness, thickness, grain size distribution, etc. The scope and type, as well as the density of applied exploration works was not satisfactory to talk about the reserves of higher categories on which the future exploitation is based.
Geological Characteristics of the Quartzite Deposit Kaona
The area of field of the quartz raw material, Kaona, was built mainly of crystalline shales, within which quartzites, quartz metaconglomerates and quartz metasands are located ( Figure 3 ). The southeastern and southwestern parts of this terrain are formed by the sedimentary structures of the Miocene age. The deposit Kaona is located at the forehead of putting on the proterozoic and old paleozoic complexes of the Moravian zone, over the Mesozoic structures of the Golubac-Gornjak structural unit. If the Mesozoic sediments east of Kaona are excluded, and in our case they represent only the ground on which the Vend-Cambrian formation is drawn, then the geological situation is quite simple.
By studying quartzite, quartz metaconlomerates and quartz metasandstones of Kaona, it was observed that, in the vertical column, three identical zones can be separated, thickness of about 80 m. From the existing three horizons of quartzite, disintegrated quartzite, and quartz metaconglomerates and quartz metasandstones, the oldest one occurs near Kaona that denotes the passage of proterozoic (venda) into the cambium (Kalenić, Hadži-Vuković, 1974) .
Quartzites are the metamorphic structures that originate from quartz sands, quartz sandstones and quartz conglo-merates, which underwent changes in both methane and cement binder due to the regional metamorphism, both the base mass and cement binder. In spite of the fact that the proportion of cement masses in the higher horizons is not large, however, quartzites of Kaone are a better quality mineral raw material as cleaner.
MATERIAL AND METHODS OF QUARTZITE TESTING AS THE MINERAL RAW MATERIAL
Within testing the quality of quartz mineral raw material, the earlier results of systematic testing of regional character (period from 1988 to the end of 1989) were used, by reconnaissance and geological mapping of the terrain surface, as well as development of shallow trenches. Sampling of trenches was carried out by outbreaking a rough furrow (in total 23 samples were taken, which were analyzed on: SiO 2 , Al 2 O 3 , Fe 2 O 3 , Fe 2 O 3 and CaO).
The basic method of detailed geological exploration the deposit of quartz raw material Kaon was the exploration depth drilling with coring. The Kaona deposit at Kucevo was explored by vertical cross-sections (Figure 4 ), exploration drilling from the terrain surface (9 vertical exploration drillholes). Total of 419.0 meters was drilled.
Geological works followed the exploration drilling; they were performed simultaneously and continued after them.
The applied test methods are reduced to sampling the exploration drillholes. Tests were taken for laboratory (chemical), petrological, and physico-mechanical tests. Testing of the exploration drillholes cores was carried out in parallel with the geological mapping the core of drillhole. For laboratory test (chemical) tests, individual samples were taken along the entire length of the drillholes (except the humus cover interval). The lengths of sampling the cores from drillholes were 2 m (exceptionally, 1.8 m or 2.5 m when, due to the lack of core, the two-meter interval could not be accurately determined). Total of 198 individual samples were taken. Total of 19 samples was taken for petrological testing of samples from exploratory drillholes (Table 6 ) of which 11 preparations were made. For laboratory tests of physical-mechanical properties, total of 104 samples was taken. The taken samples were analyzed in the MMI Bor laboratories (chemical tests, mineralogical-petrological, geomechanical tests and targeted technological tests). 
1 Chemical Characteristics of the Kaona Quartzite
The basic criterion for contouring the productive interval, i.e. determining the internal contour of the deposit, was a minimum content of SiO 2 of 85% and a maximum content of harmful substances: Al 2 O 3 to 5.0%, Fe 2 O 3 to 5.0% and CaO to 5.0%.
Based on the demands of certain branches of the quartz raw material industry, the existence of parts of deposits with different SiO 2 medium contents, which had to be taken into account in designing the model, were identified, so that three quality classes (Table 1) were separated within the base. A composite sample was obtained combining the material with five consecutive, individual samples p (ten-meter interval). The mean content of useful and harmful components in the drillholes, calculated on the basis of chemical analyses of individual samples, were obtained as weighted values by the length of testing interval, while the mean content was calculated for the whole deposit as the weighted value of the entire sampling interval (Table 3 ). The mean content of useful and harmful components, calculated by the MINEX 5.2.1 program package, from the composite samples by the selected quality classes, depending on the require-ments of application the mineral raw material, are shown in Table 4 for the whole deposit. 
Petrographic Quartzite Characteristics
By a detailed observation and measuring on the outcropsa of rocks, the way of quartzite occurrence was determined, i.e. the exture properties of the same. Each outcrop is described, determined by coordinates and documented by the photographs on appearance and way of occurrence of these rocks (Figure 4) . The samples of quartzite and quartz metaconglomerates were taken from the same outcrops for petrochemical testing (determining the mineral composition and rock structure and chemical testing.). Total of 14 samples were taken by the petrological prospecting the site Kornjica along the routes, parallel profiles, at a distance of 50 meters. Mineralogical -petrographic testing was carried out on selected samples from the drillholes (total of 11 samples) Total of 25 petrographic preparations were made. The examination of preparations was carried out on the Carl Zeiss/Jena polarization microscope, magnification up to 1200 x.
Based on the mineral composition, structure and texture, the Kaona quartztes are divided into: quartz metachonglomerates, massive quartzites, quartzite with sericity, cataclastic quartzite and quartzite with chloritide. Quartz metaconlomerates are dominant rocks in the researched area. They are of shrunken texture, build the banks of thickness up to a dozen meters ( Figure 5 ). Macroscopic, on the ground, they are recognized by quartz pebbles, size of 2 to 5 cm, which are deposited in a finegrained quartz mass. The rock is monomineral, built of quartz, granoblastic structure withof elements of blastopsamitic and porphyroblastic. Quartz occurs in grains of size from the tenth part up to several millimeters. Bigger quartz grains make for the most part the pebbles, size up to several millimeters, when the wall gets blastopsamitic and porphyroblastic structure.
Figure 5 Banks of quartz metaconglomerates on the north-eastern part of Kornjica, above left a detail of the rock
Physical -Mechanical Characteristics of Quarcite
Physical-mechanical testing of samples from the exploratory drillholes (104 pcs.) was carried out on prepared test samples according to the valid standards for each type of test or according to the recommendations of the International Society for Rock Mechanics (ISRM). The following physical properties were determined on quartzite and quartz sand samples: humidity v = 11.40%, specific gravity or bulk density of solid particles  s = 18.84 kN/m 
Granulometric Characteristics of Quarcite
Testing the granulometric composition of the quartz mineral raw material from the Kaona deposit at Kučevo was carried out by two methods. The first method is to test the grain size distribution of the composite samples. Composite samples were formed according to the quality classes for each individual drillhole (Figure 6 ). The second method of testing consisted in testing the grain size distribution of each individual sample from all drillholes. The grain size distribution the samples of the quartz mineral raw material of the Kaona deposit is characterized Kaon deposit that fine classes (-0.212 + 0 mm) and coarse classes (+4 mm) participate with about 10-30%. Classes -4 + 0,212 mm prevail, with a share of 70-90%.
Figure 6
Three-component diagram of particle size distribution of composite samples
Results of direct technological quarcite testing
The direct technological tests (in order to determine the adequate technology to enable the cheapest production of commercial products through laboratory testing of disintegration, screening and atry sand washing), have resulted in a technological scheme for processing the quartz mineral raw materials in the Kaona deposit. A technological sample was formed of materials of all quality classes (run-of-mine raw material = minimal content of SiO 2 85% and maximum content of harmful substances: Al 2 O 3 to 5.0%, Fe 2 O 3 to 5.0% and CaO to 5.0%) and the results of these direct technological tests are shown in Tables 5  and 6 . The proposed technological scheme for processing the quartz mineral raw materials for the Kaona deposit (Milanović et al., 2009 (Milanović et al., , 2010 contains the primary disintegration into a washing drum, and the secondary disintegration in the atry washing equipment is omitted (based on the achieved laboratory results by simulation the process of atry washing).
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DISCUSSION OF DIRECT TECHNOLOGICAL QUARTZITE TESTING
Quartz raw materials are used in: refractory industry, glass and ceramics industry, plastics industry, chemical industry (to obtain acid resistant materials, enamel for dishes), metallurgy (as fluxes, granulate production for metallurgical processing of ferro alloys), in casting industry (for molds and cores), construction, for production of silicate fillers, as well as the production of ferrosilicon ( Table 7 ). The use of quartz raw materials depends on the quality (chemical composition) and physical-mechanical properties of the same.
The plan of mining exploitation of mineral resources (open pit mining) foresees the annual mining capacity of 150,000 t/year, commercial fractions or commercial products with application shown in Table 7 , and the expected annual production balance mass of the annual production is shown in Table 8 . The proposed technology and technological solutions have achieved the primary goal: to obtain several commercial products for use in various industrial branches by a relatively small investment (simpler technology). 
CONCLUSION
Based on the results of detailed geological explorations (chemical, mineralogicalpetrological and geomechanical tests) and direct technological testing (in the laboratory conditions), the deposit of quartzite Kaona is included in the first groupof the "Quartzite and quartz sand deposits of uniform thicknesses and chemical -mineral composition with the reserves amounts to over 1,000,000 tons of mineral raw materials". The exploration works include a small part of the deposit, an area of about 0.57 km 2 , which indicates that the geological explo-rations of the deposit itself should be continued.
Due to the uneven quality of mineral raw materials of the Kaona deposit (chemical composition and physical -mechanical properties), the same can have limited application in the refractory industry, glass and ceramics industry, plastics indu-stry, chemical industry (to obtain acid resistant materials, enamel dishes), metallurgy (as fluxes, production of granules for metallurgical processing of ferro alloys), casting industry (for molds and cores), construction, for the production of silicate fillers, as well as the production of ferrosilicon.
